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© Backlighted display panel device. 

© A miniature liquid, crystal display panel device is 
-disclosed A diiplay" paneL(11) cpn^rises_aj^rality^ 
of co l u m n a nd^row-terminals ~(22r23)7~On "a ~cylirr 



— dric 



^orrrYed^- an , op erjing^joigai 



CM 
< 
IN 

CM 
CO 



CL 
Ul 



passage in the middle of an enclosing wall and a 
support portion (24) for mounting the display panel 
(il).AJrst and second:IGr:Units. (15; 16, -17) each 
including a~flexible wiring film (30 and 31) and an IC 
chip (32) are disposed outside the enclosing wall of 
the holder (13). A flexible circuit connector (18, 19) 
for respectively connecting first and second IC units 
(15, 16, 17) to a control circuit (14) is would around 
the outside of the holder (13). A light source (9) for 
projecting the display panel (11) is disposed op- 
posite to the display panel (11) in the rear sjde of 
the device. . . V. ~. - ~~ - - J 
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The present invention relates to a compact 
backlighted display panel device used for a 
viewfinder or a projector, etc. 

In a conventional viewfinder for a video camera 
unit for displaying a pictured image based on video 
signal supplied from a video camera apparatus 
incorporated with a CCD (charge-coupled device) 
image device and a video tape employs a CRT 
(cathode ray tube) display as display means. How- 
ever, such a conventional viewfinder provided with 
the CRT display has some disadvantages that it is 
heavy in weight and causes the whole of the unit to 
become bulky, thus incurring much inconvenience 
to carry the video camera unit 

As a result of this, recently, there is such an 
idea that using of a light-weight and compact liquid 
crystal display panel as display means of the 
viewfinder. This liquid crystal display panel has 
transparent column and row electrodes on the op- 
posing surfaces of a pair of transparent glass sub- 
strates in a matrix form, and sealing liquid crystal 
therebetween, so that a pictured image can be 
displayed according to video signal supplied from 
the video camera apparatus, by driving the column 
and row electrodes through driver IC chips. 

In such a viewfinder, naturally, those electronic 
parts such as the driver IC chips, etc. are confined 
to be disposed in a space out of a light passage 
passing through an eyepiece portion, the liquid 
crystal display panel, and a backlight. Because of 
this, for the liquid crystal display panel device 
provided with driver IC chips is used a so-called 
"chip on glass" manufacturing-method in which 
"each glass : substrate of the, display panel js Jqrmed _;: 
much larger than a display region so as4o fbmn a 
^ r 'H9 V attern Tor connection on a peripheral poK 
ti?EL oF^ch^j^ Uie : "dispiavF " 

-ffigion,~soithat_th^ 



terminals arranged on the other edge portion in an 
orthogonal direction to the one edge portion; a 
cylindrical holder having an opening for a light 
passage in the middle of an enclosing wall and a 

5 support piece at one end portion for carrying the 
display panel; an IC assembly disposed outside the 
enclosing wall of the cylindrical holder and includ- 
ing an insulative film, a first plurality of electrically 
conductive leads, each having one ends and the 

10 other ends, a second plurality of electrically con- 
ductive leads, each having one ends and the other 
ends, and a plurality of IC chips having electrodes 
connected to the one ends of the first and second 
conductive leads, the first plurality of conductive 

75 leads being folded in the vicinity of the other ends 
which are connected one of the column and row 
electrode terminals; and light source means dis- 
posed outside the one end portion of the cylindrical 
holder for projecting the display panel. 

20 This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a longitudinally sectioned view of a 
25 view finder accommodating a backlighted dis- 
play panel device of the invention; 
Fig. 2 is perspective view showing a whole 
structure of the display panel device shown in 
Ftg.1; 

30 Fig. 3 is an exploded perspective view of the 
display panel shown in Fig. 2; 
Figures 4 through 7 are plan views showing a 
method which connects IC Units and connection 
_ ~ 7 wiring" suJbStrates tojhe.display panel; and ^— 
35 _ Fig. 8 is a plan view- shwing^otheT-erribodi- 
.„_. _ mehtsfftefdjspjay: invention. 
L RefernnJ:tE^ 



TfcTtfie^InT^^ 

each glass substrate. 

According to this method, however, a space for^ 
"mounting- the. IC :chip is heeded outside thefperiph-- 

ery portion of the display region of the display 

panel, so that the display panel becomes larger. 

This brings a cross section of the viewfinder to be 

inevitably larger and causes the whole size of the 

camera unit to be larger. 

Such problem is also appeared in the image 

projector using the liquid crystal display panel. The 
-object pKthe- present- invention is^to -provide a _ : 

backlighted display panel device which- can" rrfake " 

the outer periphery of the display panel smaller" 

tharL the ^Qgveotiq^ 
^toereby^causing^ tie smaller. "* 

this invention comprises: a "display panel having a 
plurality of column electrode terminals arranged on 
one edge portion and a plurality of row electrode 



^c^hichrapply^ajba^ 
F of ;the ihvenl^ 
40 are described below. 

. Fig. 1 shows^a _whole structure_of a viewfinder. ^ 
^:T; - In" the figure, reference^ numeral" t^esighates i- - 
finder main body. The finder main body 1 is 
formed to have a cylindrical shape. An opening 
45 portion 1a for connecting with a video camera 
apparatus (not shown) is formed in a right side of 
the finder main body, and the other opening portion 
2 is provided in a left side of the finder main body 
t. A lens cylinder 3 is mounted in the opening 
so portion 2 in partly projecting to, the outside of the 
/finder main body 1: A magnifying lens 4 is slidably 
mounted within the" lens cylinder 3, and an' 
, eyepiece portion JJijs jnounted-pn jhe-.outer- end -_- 
^ItI- 3®!$?*] Qt th^ren^cyfinderr3r ~ " ~ri : ' " -^f 
^55 _ A_displa^ 6 ^d-a-baCklight: -unit 7 

are installed inside the finder main body i . Display 
panel unit 6, backlight unit 7, and magnifying lens 
4 are arranged on an optical axis of a light source 
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described later. Beside, the backlight unit 7 com- 
prises a light case 8, a light source 9 which is 
placed inside of the light case 8 and is a fluores- 
cent lamp, etc. and a diffusion plate 10 at a side 
facing the display panel unit 6. The backlight unit 7 
is so constructed that light from the tight source 9 
is diffused by the diffusion plate 10 and is projec- 
ted toward the display panel unit 6. 

Figures 2 and 3 show a structure of the display 
panel unit 6. The display panel unit 6 employs a 
liquid crystal display panel 11, a liquid crystal cell 
12 for a color-compensation, a cylindrical holder 
13, a circuit board 14, and an IC unit 15 for column 
electrodes, IC units 16, 17 for row electrodes, and 
first and second wiring boards 18, 19. for connec- 
tion, etc. 

The liquid crystal display panel 1 1 for display- 
ing information such as images, etc. with color, is 
provide with transparent column electrodes and 
transparent row electrodes respectively mounted 
on opposing surfaces of a pair of upper and lower 
glass substrates 20, 21 so as to be opposed to 
each other in a matrix fashion, and liquid crystal 
which is sealed between the pair of opposed glass 
substrates 20, 21. Liquid crystal of the display 
panel 11 is a so-called STN (super twisted 
nematic) which the twisted angle of liquid crystal 
material is designed in a range from about 150* to 
about 270* at non-voltage application. In this liquid 
crystal display panel 1 1 , a number of intersections 
which the column electrodes and the row elec- 
trodes are crossed with a gap therebetween are 
picture elements, respectively, and color filters of 
red,, green, and blue are -arranged -to oppose to 
eachlrfjDicture elements. AsJshown -in- Fig. 3," the 
upper glass substrate 20 projects sideward at its 
-one side end^joctio rcto^ 

sub strati 



thereof 



20 



25 



30 



35 



cumrimtefe^^ 

projected portion. The lower glass substrate 21 40 
project sideward at its both side end portions in the 
^width 'direction thereof from -the upper, glass sub? ift 
strate 20, and row electrode terminals 23 are ar- 
ranged on the projected both side end portions. 
The liquid crystal cell 12 is for compensating a 45 
phase difference of color induced from wavelength 
dependency for multiple refraction which occurs 
while the light passes through liquid crystal of the 
liquid crystal display panel 11. The liquid crystal 
cell 12 has neither column and row electrodes nor so 
color filters,- and- Ts so constructed" that twisted 
angle of liquid crystal is constantly twisted in the 
opposing direction opposite to that- of th?_ liquid 
crystal display panelH. ~ ! 

TheJ^ y Kndnc al \holder:--13-is-to hold the^-liqujd^ J55 

crystal'display panel 11 and' the liquid crystal cell 
12, and is shaped as a frame of square in cross 
section. That is, the cylindrical holder 13 has an 



opening portion 13a corresponding to a display 
region of the liquid crystal display panel 1 1 . At the 
upper side of the cylindrical holder 13, an indent 
portion 24 is formed for supporting the liquid cry- 
stal display panel 11 and the liquid crystal cell 12 
which are placed closely to each other. Engaging 
hooks 25 projecting outwardly are provided at four 
comers of one of four side walls of the squarish 
cylindrical holder 13. 

The circuit board 14 is formed of hard board 
such as epoxy resin, etc. and has a surface on 
which wiring pattern (not shown) is formed. A con- 
trol IC chip 26, and connecting terminals 27 and 28 
are mounted on the circuit board 14. Except for 
these connecting terminals 27 and 28, the entire 
surface of the circuit board 14 is coated with solder 
resist. 

Engaging recesses 29 are provided at both 
side edges of the circuit board 14. Engaging hooks 
25 of the cylindrical holder 13 can removably en- 
gage with these vertical recesses 29. The circuit 
board 14 is connected to the video camera by 
means of lead wires (not shown) passing though 
the opening portion 1a so that video signal is 
supplied to the circuit board 14. 

The IC units 15 through 17 are for driving the 
liquid crystal display panel 11. The IC unit 15 is 
electrically connected to the column electrode ter- 
minals 22 of the liquid crystal display panel 1 1 r and 
the IC units 16 and 17 are electrically connected to 
the row electrode terminals 23, 23 of the liquid 
crystal display panel 11, respectively by coupling 
means such as conductive adhesive agent or sol- 
dering, etc. IHs recommended Jo use the concluc- ' 
? tive_adhesiye~ agent which is jormed by dispersing - 
connecting particles consisted of-conductive par-- 
EH^ciescorp^P^nd^ 
iye^paHict^with "hoU^ 



Tl^hot^milt^^ 

bring electrical conductivity in the thickness direc- 
tion thereof in the bonded condition. 

r 2 -Each of ; JC-units r 15 through i 17 is : formed-by^ 
TAB (Tape Automated Bonding) method. That is, 
each of IC units 15 through 17 is constructed by 
pattern forming of a plurality of lead wires 31 on an 
insulating film 30, and inner lead bonding of drive 
IC chips 32 to the inner ends of the lead wires 31. 
Each of lead wires 31 has an outer end 33a or 33b 
respectively extended to the panel 1 1 so as to be 
^connected to an electrode terminal 23 or extended^ 

. to the opposite direction to. the panel~11 so^as.to. 
be connected to a flexible circuit connector 18 or 
19 described hereinafter. A slitJ30a is formed\in : 
one end portion of' insulating film "30 'so as." to"" 

- -facilitate .the following described -bending of lead;^ 
wires 31. It is importanftoTrend the lead wires 31 
at right angles in a slit 30a near the side end 
portion of the liquid crystal display panel 11 be- 
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cause the arrangement of the IC units . 15 through 
17 is achieved around the side walls of the cylin- 
drical holder 13. This means that the IC units 15 
through 17 are arranged in a space along the 
longitudinal direction of the finder main body 1 s 
between the inner surface of the finder main body 
1 and the peripheral portion of the liquid crystal 
display panel 11 when the display panel unit 6 is 
installed in the finder main body 1 . As shown in 
Fig. 1, in this structure, apparently, the IC units 15 io 
through 17 on which the IC chips 32 are mounted 
are not arranged in the light passage on light axis 
from the light source 9 to the magnifying lens 4. 
The flexible circuit connectors 18, 19 are for con- 
necting the IC units 15 through 17 to the circuit is 
board 4. The first flexible circuit connector 18 con- 
nects the IC units 15 for driving the column elec- 
trodes to the circuit board 4, and the second flexi- 
ble circuit connector 19 connects the IC units 16, 
17 for the row electrodes to the circuit board 4. 20 

These flexible circuit connectors 18, 19 are 
constructed by forming the wiring patterns 35, 35' 
on the surfaces of flexible insulating tapes 34, and 
34' with covering solder resist on the surfaces, and 
by providing board-side terminals 36, 36' and unit- 25 
side terminals 37, 38, and 39 at the predetermined 
portion. 

in this case, the unit-side terminals 37 are 
provided at the lower portion of one end portion 
34a of the first flexible circuit connector 18, a 30 
portion projecting in a lower side is provided at the 
other end portion 34c thereof, and the board-side 
terminals 36 are provided at the projected portion. 
j-Thislfir^^ -18 is beht~-il.-_li 

" intoa U-shaped configuratiqn,-in which the-orie end^Jljs 
portion 34a thereof is disposed' between the cylin-~ 

^drical TioTdeMrlHand^ 

_ sid^enf^<nai^3Z:being-^on the lower 



. side outer ends 3£^^^ 

unit 15 by soldering and the like, the middle por- 
tion 34b thereof is disposed between the cylindrical 
holclerf:13 and-the IC- unit -A 6,IaKd : the "other: end: 7 
portion 34c thereof is disposed between the cylin- 
drical holder 13 and the circuit board 14 with the 
board-side terminals 36 being connected to the 
connector terminals 28 at the lower side of the 
circuit board 14 by soldering and the like. 

The unit-side terminals 38, 39 are provided at 
the lower portion of the both end sides of the 
second flexible circuit_connector 19, the middle - 
portion thereof upwardly projectseaihd > the board- -5 
side terminals 36 are provide at the projected up- 
per portion. This* second^flexible ^circuitxt^nector 
^19Tsj^ 
whi ch' the both end-pti?ti^ 
disposed between" the "cylindrical holder 13 and the" 
IC units 16, 17 with the unit-side terminals 38, 39 
being connected to the outer ends 33b of the lower 



sides of the lead wires 31 by soldering and the 
like, and the middle portion 34b' thereof is dis- 
posed between the cylindrical holder 13 and the 
circuit board 14 with board-side terminals 36* being 
connected to the connector terminals 27 of the 
upper side of the circuit board 14 by soldering and 
the like. Although not being shown, a plurality of 
chip parts are mounted on these flexible circuit 
connectors 18 and 19. 

In the viewfinder of Fig. 1 , the cylindrical holder 
13 is so arranged that a side of the liquid crystal 
display panel 11 faces in the poopsite direction to 
the magnifying lens 4, in the other words that the 
rear end portion 13b faces the magnifying lens 
side. The light source unit 7 is disposed near the 
liquid crystal display panel 1 1 to face thereto. Ac- 
cording to the above structure, the side walls of the 
squarish cylinder 13 perfectly shields the incident 
light leaking from the finder main body, and a dark 
space 13c arises between the magnifying lens 4 
and the liquid crystal display panel 11. In con- 
sequence, only the light emitted from the light 
source 9 is projected on the magnifying lens 4 to 
increase an image contrast. 

Next, referring now to Figs. 4 through 7, a 
method how to construct an IC assembly will be 
explained. That is, the IC units 15 through 17 are 
connected to the liquid crystal display panel 11, 
and the first and second flexible circuit connectors 
18, 19 are .connected to the IC units 15 through 17. 
The IC assembly is wound around the side walls of 
the squarish cylindrical holder 13. Note that the IC 
units 15 through 17 and the first and second flexi-j 
^ble-.cTC as-- 

rsefnblyV^l' - ™ 

2 First,- as shown^iri. Fig. : 4. "the IC unitsJilAl 

^ jimn elect rode~te rgiinals-2 2 and the row electrode 

in a plane. That is, the panel-side outer ends 33a of 
the lead wires 31 of the IC unit 15 are connected to 
rthe '"column. electrode, -tBrrninbiljsr .J22~df/7the "-Jjquid- 
crystal display panel 11, and the panel-side outer 
ends 33a of the lead wires 31 of the IC units 16, 17 
are connected to the row electrode terminals 23 of 
the liquid crystal display panel 11, in both cases 
the connections are achieved by using connection 
means such as conductive adhesive agent or sol- 
dering means, and the like. In this way, at first, the 
IC . units 15 through 17 are attached to the-ljguid 
v^r crystal display panel 11-so as'to separately extend 
- ^ r in each of three directions in a plane. As shown" in 
Eig.03, the.-lead wires 31-of the. IC unit 17 are bent 
",. -rev ersel y -to ■ those _of~ the^lC ^nte-IS and .16^ 
I~55^ Because" every-lC chip_32 is^he same-one^ Butrall- 
"""" of "the : iC units 15 through 17 can be constructed in 
the same one, provided the IC chip 32 has switch- 
ing terminals for a scanning direction of shift resis- 
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ters- 

Next, as shown in Fig. 5, the first and second 
flexible circuit connectors 18, 19 are connected to 
the IC units 15, 16 in a plane. That is, the first 
flexible circuit connector 18 is disposed under the 5 
lower side of the IC unit 15 for driving the column 
electrodes, and the unit-side terminals 37 of the 
flexible circuit connector 18 are connected to the 
board-side outer ends 33b of the lead wires 31 of 
the IC unit 15 by using the above described con- w 
nection means. Further, the second flexible circuit 
connector 19 is disposed under the IC unit 16 for 
the row electrodes, and the unit-side terminals 39 
at one end of the flexible circuit connector 19 are 
connected to the board-side outer end portions 33b is 
of the lead wires 31 of the IC unit 16 by using the 
above described connection means. 

After that, the lead wires 31 of the IC unit 15 is 
bent at right angles to the liquid crystal display 
panel. 1 1 at a position shown in Fig. 5 with a two- 20 
dot chained line A - A, in other words, at a position 
of the panel-side outer ends 33a of the lead wires 
31. As a result, the IC Unit 15 and one end portion 
of the flexible circuit connector 18 face one of four 
side walls of the squarish cylindrical holder 13. 25 
Next, the first flexible circuit connector 18 is bent at 
right angles at positions shown in Fig. 5 with two- 
dot chained lines B - B, B' - B', so that the first 
flexible circuit connector 18 is bent to have an U- 
shaped configuration, ■ that is, wound around the 30 
periphery of the cylindrical holder 13, as shown in 
Fig. 6. 

Then, the lead wires 31 of the IC unit 16 are 
" bent- sat right^ angles -to^the -liquid crystal 1 display '- 
~ panel 11~ata positipjn shown^^ two- .-^asf 

dot chained fine C - C, in btherwords, at a position - — \~ 
^ofethg^aM^ ^lfiater :ends ^3 3arOl4hi 

31. As ajresujt, thaJCjLinit T6 and^on^ end;=porii0n^ 



unit-side terminals 37 at one end side of the first 
flexible circuit connector 18 are connected to the 
IC unit 15, the board-side terminals 36 at the other 
end side are connected to the connection terminals 
28 at the lower side of the circuit board 14 by 
soldering. And, the middle board-side terminals 36' 
are connected to the connection terminals 27 at the 
upper side of the circuit board 14 by soldering 
under a condition in which the unit-side terminals 
38, 39 at both end sides of the second flexible 
circuit connector 19 are connected to the IC units 
16. 17. 

In this way, according to the present invention 
the IC Units 15 through 17 are respectively con- 
nected to the column electrodes 22 and the row 
electrodes 23 of the liquid crystal display panel 11 
carried by the cylindrical holder 13, the panel-side 
outer ends 33a of the IC units 15 through 17 are 
respectively bent at right angles to the liquid cry- 
stal display panel 11, and the first and second 
flexible circuit connectors 18, 19 connected to the 
board-side outer ends 33b are wound around the 
outer periphery of the cylindrical holder 13. There- 
fore, electronic parts such as the IC chips 32, etc. 
can be disposed without obstructing the light path 
of the liquid crystal display panel 1 1 . That is, the 
periphery of the liquid crystal display panel 11 
merely needed to form the column -electrode termi- 
nals 22 and the row electrode terminals 23 for 
connecting outer ends of wires 31 , the dimension 
of the liquid crystal display panel 1 1 can be formed 
smaller than the conventional one, thus allowing the 
whole device smaller in size and lighter in weight 
than the cohventionalione!- " V * . " " — 
I T It^Thouid be und^stood, however, that the- 
^§S9P®^3f W^Qyentfpn isnot limited to. the embodk- 
aen£3escn bed^abdve:=For ^example there is no ~ 



JPHhe - f lexi ble^ci rcuit- connector j.9^afcejone£bfiif^~: 
side walls of the cylindrical holder 13. The second 40 
flexible circuit connector 19 is bent at right angles 

~at-positions^shownrin-.Rg.-=6 with "two-dot chained ^iT: 
lines D.- D, D' - D\ so that the second flexible 
circuit connector 19 is bent to have an U-shaped 
configuration, that is, would around the periphery of 45 
the cylindrical holder 13, as shown in Rg. 7. 

Next, the lead wires 31 of the IC Unit 17 are 
bent at right angles to the liquid crystal display 
panel 1 1 at a position of the panel-side outer ends 
33a jhown in Rg. 6 with a two-dot chained line C _so 
C\ arid then the board-side outer ends.-33b of the! " 
IC Unit 17 are connected to the unit-side terminals 
38 of the* second flexible circuit_connector. 19 by 

^ysihg.thelibove described connection. means~~~~ ^ 
- -As-a-result;-as shown in _Fig._7, the first and : ... 55. 

" second flexible circuit connectors 18, 19 are wound 
around the periphery of the squarish cylindrical 
holder 13. Then, under a condition in which the 



^ee^to^^^^^^^gber-of-^^^^^^^^^p 
cx>nhe^r.:merelyrto^o 

be introduced, and yet, only a single flexible circuit 

. connector may also be introduced as shown nn Fig. 

'&Jfh&&fy&dfr f'-^i^^^fj^'dlrcM connector- 1 
40 is introduced, such construction is employed as 
that unit-side terminals 42 for column electrodes 
are provided at a predetermined position of the 
lower edge side of a substantially flexible insulating 
tape 41 in its longitudinal direction, and in addition, 
unit-side terminals 43, 44 for row -electrodes are 
provided on both side portions of the predeter- 
mined, portion, and- board-side tenyiinals 45 . are 

I'provided-at. a -position neighboring to the position 
where the unit-side terminals 44 of one side is 

installed.- ^"~rr>i?v. - .r-^ ^h^ 

Wheh^tfTe 3^^igS3^6^g^7 are_coff- 
nectedj^ltfe -Qir<^t^6aj^ 

"connector 40, "for example, theTunlfside terminals 
42 for the row electrodes are connected to the 
board-side outer ends 33b of the lead wires 31 of 
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the IC Unit 15 for the row electrodes, and then both 
sides of it are bent at right angles at positions 
shown with two-dot chained lines E - E, E' - E\ 
Next, the unit-side terminals 43, 44 for the row 
electrodes are respectively connected to the lower 5 
side outer ends 33b of the lead wires 31 of the IC 
units 16, 17 for the row electrodes. Further, one 
end side thereof is bent at right angles at a position 
shown with two-dot chained line F - F, and the 
board-side terminals 45 are connected to the con- 10 
nector terminal portion of the circuit board. 

Although slits 33a are formed in insulating films 
34, 34' of the IC units 15 through 17 in order to 
facilitate the bending of the lead wires 31, these 
slits 33a are not always necessary. 75 

Furthermore, the twisted angle of liquid crystal 
material of the liquid crystal display panel may not 
necessarily be in a range from 150° to 270* , but 
instead, TN type liquid crystal having 90* of twist- 
ed angle may also be used. Furthermore, not only 20 
the liquid crystal cell 3, but a phase plate 
(wavelength plate) may also be used to compen- 
sate the phase difference of color passing through 
the liquid crystal display panel. If the liquid crystal 
display panel is the TN type in which the twisted 25 
angle of the liquid crystal material is 90*, either 
the liquid crystal cell or the phase plate may not 
necessarily be provided. 

Referring again to Fig. 1, although the display 
panel unit 6 and the backlight unit 7 are disposed 30 
apart from each other, both of these units 6, 7 may 4. 
be coupled by extending the display panel attach- 
ing portion of the cylindrical holder 13 and integ- 
rally- forming 

backlighturiit 7 on the extended portion: r "— ri£-;:~~ ~ 35 



Claims 




each having one end and the other ends (33b), 
and a plurality of IC chips (32) having elec- 
trodes connected to said one ends of said first 
and second conductive leads (31); said first 
plurality of conductive leads (31) being folded 
in the vicinity of said other ends (33a) which 
are connected one of said column and row 
electrode terminals (22, 23) and 

light source means (7) disposed outside 
said one end portion of said cylindrical holder 
(13) for projecting said display panel (11). 

The backlighted display panel device accord- 
ing to claim 1, characterized in that said IC 
assembly (15 to 19) comprisis a first and a 
second IC unit (15, 16), said first IC unit (15) 
being electrically connected to said column 
electrode terminals (22), said second IC unit 
(16) being electrically connected to said row 
electrode terminals (23). 

The backlighted display panel device accord- 
ing to claim 2, characterized in that said IC 
assembly (15 to 19) comprises a flexible circuit 
connector (40) disposed outside said enclosing 
wall of said cylindrical holder (13) for elec- 
trically connecting said first and second IC 
units (15, 16) to a control circuit (14), respec- 
tively. 

The backlighted display panel device accord- 
ing to claim 2, characterized in that said IC 
assembly 05 Jo 19) comprises a first and 
- sec^^flexible^ 
posed r <Ktsl^ 

dricart holdep(13), said first:^d: secpndjexibl.e 
connecSrs:2(1 8^'t9)-^ 
^^rftLSt^^s^pd TG ::: uftitS : -(15,_t6) to- a 



-1 .^/^backHgfi^?3isplly pp^f 

ized by comprising: 40 
a display panel (11) having a plurality of 

~rf -eoluTSn^eleStrbde terminals- (22)^rristnged on 
one edge portion and a plurality of row elec- 
trode terminals (23) arranged on the other 
edge portion in an orthogonal direction to said 45 
one edge portion; 

a cylindrical holder (13) having an opening 
(13c) for a light passage in the middle of an 
enclosing wall and support means (24) at one 
end portion, for , carrying s^d ^display panels so 

an IC assembly (15 to 19) disposed out- -•- 
: ;~ -Side- said enclosings wall of; said cylindrical 

" -holder (13) and including — — l_ w 

an^insulativeiLfilm 1^ ;of —55^ 

electrically conductive leads~(31); each having 
one end and the other ends (33a), a second 
plurality of electrically conductive leads (31); 



: control^BlfCuifc(1-4)^^"^-.^^^c^ 



5. The backlighted display panel device accord- 
^T^ing to-_clainv -1 /chafacj^ri^ said -light- 
source means (7) comprises a light source (9), 
a reflecting layer (8) and a diffusion layer (10) 
being sitting opposite to said display panel 
(11) for diffusing rays of light incident from 
said light source (9). 

6. The backlighted display panel device accord- 
- ing to claim; 1, characterized^in: that, saidjfts^ 

*:play; panel (11) comprises^ STN; liquid "crystal, 
^-.-..display panel and a:color"compensantion cell 

-7rz The backlighted.. display--panel .de^cerarcprd'" 
ing to claim ^ characterized in that said devicS" 
further comprises a control circuit board (14) 
for controlling said IC chips (32) of said IC 
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assembly (15 to 19). 

8. The backlighted display panel device accord- 
ing to claim 7, characterized in that said cylin- 
drical holder (13) has a plurality of hooks (25) s 
integrally formed thereon for engaging said 
control circuit board (14). 

9. The backlighted display panel device accord- 
ing to claim 8 f characterized in that each of 10 
said hooks (25) is formed as a part of said 
holder (13). 

10. A backlighted display panel device character- 
ized by comprising: 15 

housing means (11) for enclosing and for 
forming a display storing space; 

a display panel (1) having a plurality of 
column and row terminals (22, 23) respectively 
arranged on a first side edge and a second 20 
side edge in an orthogonal direction to said 
first edge; 

a lens (4) for optically enlarging an image 
displayed in said display panel (11); 

a cylindrical holder (13) having an enclos- 25 
ing wall and a support portion (24) for carrying 
said display panel (11), said support portion 
(24) being disposed backward in said display 
storing space to form a dark space (13c) by 
said enclosing wall thereof between said lens 30 
(4) and said display panel (11); 

an IC assembly (15 to 19) including IC 
chips (32) each connected to said column and. 
- - row-terminals (22, 23) -of "said displaylpanel ~ 
~^(1T);~ -respectively,- arid "disposed- outside said 35 
-r enclosing wall- of -said -cy lindr ical holder (13)T 



ing to claim 11, characterized in that said IC 
assembly (15 to 19) comprises a flexible circuit 
connector (40) disposed outside said enclosing 
wall of said cylindrical holder (13) for elec- 
trically connecting said first and second IC 
units (15, 16) to a control circuit (14), respec- 
tively. 

14. The backlight display panel device according 
to claim 11, characterized in that said IC as- 
sembly (15 to 19) comprises a first and second 
flexible circuit connectors (18, 19) disposed 
outside said enclosing wail of said cylindrical 
holder (13), said first and second flexible con- 
nectors (18, 19) respectively connecting said 
first and second IC units (15, 16) to a control 
circuit (14). 



!^isplay=Ep^~cilr^ .... 
display panel (11). 40 

11. The b^ckHghted^displayip^ 5 -r*" 
ing to claim 10, characterized in that said IC 
assembly (15 to 19) comprises a plurality of IC 

units (15, 16) each connected to one of said 45 
column and row terminals (22, 23) and having 
an insulative film (30), a plurality of electrically 
conductive leads (31) and an IC chip (32) 
coupled to said conductive leads (31). 

12. -Ttie: backlighted' display 'panel 'device accord- : — > ^ 
" ing to claim 1 1," characterized in "that said-iYK ■- 

. - sulative film has (31) a slit (31a) in the-Vicinity ^ 

of one ends (33a) of saidfconductive leads (31) . '71^.^ 

~ - which are bent at the poi^^ridg^-qversaid r^ss" ^r^: 
slit (30a). ^ " '--^ ™ ----- - ■ ' VrV • 



13. The backlighted display panel device accord- 
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© Backlighted display panel device. 

©~ A miniature liquid crystal display panel device is 
-disclosed. A display-paneL(1J ^comprises -a , plurality 
of-column^ahd row^erminals^22r^3)rOrT-a ^lir^ 
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-passage- in ' the- middle of" an enclosing-wall and a 
support portion (24) for mounting the display panel 

_J11). A first and second IC. Units (15. 16. 17) each 

^including a flexible wiring "film (30 and 31 f and an IG : 
chip (32) are disposed outside the enclosing wall of 
the holder (13). A flexible circuit connector (18, 19) 
for respectively connecting first and second IC units 
(15. 16. 17) to a control circuit (14) is would around 
the outside of the holder (13). A light source (9) for 
projecting the display panel (11) is disposed op- 
posite to the display panel (11) in the rear side of 

-the device. ~~ : — - . 
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